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[AIM! fll201£ §J XII2032S2I ^§0|| £J& ATS 

imz&m 0001 

lfll#SIXU 2001.09.24 
[^l^SiS#] C12N 9/20 
[34I48I.S#H C11D 3/38^ 

ScSS] LIPASE VARIANT 

[ggioi] 

ISS] iSA>2i^ 0«0|/0||^ 

l#S!ej2E] 5-2000-057136-1 
[CBEieil 

[S3] 

[CHBIOJ3H1 9-1998-000519-0 
[5S?ISe^HlS] 2001-034547-7 

[ ch e.1 ej i 

[CHdl2i3E] 9-2000-000056-3 
[Sl^^e^SS] 2000-071673-5 

I«32| VINDJesper 

gjDia P90OI-28OO §BI ^ttfOIIMWIoi 115 
[^3] OK 
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139.21 9gS5|] SVENDSEN, Allan 

[?£] P 51101-3460 H| = 9||£|H Hh391l SIIOII M 28 

R31 DK 

[392| 9 £231) PATKAR.Shamkant Anant 

®U\3l P 911 01-2800 HHI 3£|±£IH>t g^g|| 91 
DK 

SSSJI] ANDERSEN. Kim Vilbour 

i^j @!Dia p 9ii 01-2100 ^mm si 4.poiiom b^pfeii 3.1 

[^^] DK 

[3921 ^ffi^l] S9I01 Eeg| Omi 
[39°l SS5;i] HALKIER.Dorte Aaby 

mOtB P31IOI-3460 bisjiige SH^e^lMbflOl 1101 

OK 

I&9JH 

13921 ^ES9|] SOIS! 9|s^ei 
13921 9ES9I) BOJSEN.Kirsten 

8! Ota P 911 01-2900 S£|l = g tit3.B\\g 5 

OK 

I^SIMSI SA|] 

PCT/DK2000/00156 
RfllSSSiXU 2000.03.30 
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DK 

mm 

PA 1999 00441 
[#§!S!JH 1999.03.31 

[SSRS] US 

mm 

[e^as] 60/128.933 
l»a«JH- 1999.04.13 

imm mm& ai2oi2 » 203^21 ^goii 2j mol o,^ a0 |. 

□ §M (ei) 

CH£I2! ejgsj (oi) 

nisassi 20 s 29.000 a • . 

OS 0 a 

l?4!a?§S) 2 2 . 43.000 » 

[&'Af§^PS] 0 ' » 0 a 

IS^l 72.000 a 

tap] gh.gm.ke.ls.mw.sd.sl.sz.tz.ug.zw 
[ea] am.az.by.kg.kz.mo.ru.tj.tm 
[epi at.be.ch.cy.oe.dk.es.fi.fr.gb.gr. ie.it.lu.mc.nl.pt.se 
[0a1 . bf.bj.cf.cg.ci .cm.ga.gn.gw.ml.mr.ne.sn.to.tg 
l^ih^ol] ae. ag.al.am.at.au.az.ba.bb.bg. br.by.ca.ch.cn. cr.cu.cz.de. ok. 
dm.oz.ee.es.fi .gb.gd.ge.gh.gm.hr.hu. id. il. in. is.jp.ke.kg.kp. 
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KR,KZ,LC.LK.LR,LS,LT.LU,LV.MA,M0,M6. MK.MN.MW.MX.NO.NZ.PL.PT. 
RO,WJ.SO.SE ( SG,SI,SK.SL,TJ,TM."m.TT.T2,UA.UG,US,UZ,VN,YU.ZA. 
ZW 
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*M sMI £ °1 ^ {LIPASE VARIANT} 

£ 41*11 2^i-4|sl £°1*H ?M4. ci 

3r ^^^6.5., £ ^£ ^1 l -g-21 413 £4* ^as/co/a langinosa W 

DSM 4109 21 sl3j.>flo1 ^ol^ofl ^olcf. 

*>7l 4H AdtS-H 4-8-3 <H*ka. n^^^fe Hwicola languinosa 
e14^1(EP 258 068 $ EP 305 216) 7> #5.^ Lipolase ®(Novo Nordisk A/S ^ afl 
#)3. #°fl€4. 

WO 92/05249, WO 94/25577, WO 95/22615, WO 97/04079 ^ W0 97/07202 fe- 4 
*)] -§-£-§-31 7fl^^ ^-g- 7>^1^ H. lanuginosa ej^sl ^oj^s. 7 fl4#4. zl 
3S.3., WO 97/04079 tt N-^ H/3£fe C-*^ ^3= %7\W%)7\ ^o] 
^11- 7flA)^-cf. W0 97/07202 1 3 2] 4^11 4^- ^^-^1 3£<>iH <£ 

21 21-=!- ^ '^l 1 ^-2] 413 ^"-§- 7>*1 E^l ^0)^11- 7 flAl^ 

4. - 

4°<^ 71)^^ ^-fr 7>4fe 4! tf* 214^1 *0#4| 

W <*J*[*| £*8$4. ^■-tt'S* °1&I$ 41^$ 2l«°fl 3M4. 
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(^2} 7 fl.&) 

^^Rr Humicola lanuginosa el^M])^ £°]*Jl7> 

>M frWt ^ 1 ^-^a) ^^§- 71-^4^ 3-§- c^oj, 

*m- it^oM c^o] t ^o}^^ c-^-^i 

^ = ^7fl- i*l-Sflo>nl- sj-iL/H^ 90-101 210 °1H ^7l^o.S. 

a) Humicola lanuginosa it^ DSM 4109 5.-^3 -frHfl^J o):/j^ eJ^S}- 

s. 90 % 

b) «>^^ n|| ( El Q249 2] 15 A 2)' »3$H°]]*t 3 
d) ^7}S\ 

i) ^"7] o>x§^ s^a^o] o}*] ^10 <H]^ o\v)±XY£. 3.#3fc_%; 

ii) o>^^ $^*\}e\ 3*1 90-101 «fl *fl#sRr <$q<>\}*\ -§-o_ S *>^^ 

iii) 0 >^^.B14^2| N94 °l] 3Efe- -§-^ o>d] 
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i^-l- 3Ltf*U '5/3= #7] 0)4$ e|4^s] 3*1 90-101 °fl sfl^^ <gQM^ 

■frS £^ ^^*V» 7>^fe- ^Al?]^ 0 }Dl^ A}<g,g. SjsH 

COT 3 ^] 

Hmicola lanuginosa Bj^al] 

£ OT°fl 7]^ 2] sMI-b Hmicola lanuginosa ^ DSM 4109 

-fi-2fl€ 3l^<>14. EP 258 068 g EP 305 216 71)a]e)^ > US 5,869,438 

s) SEQ ID NO: 2 a) 1-269 5. J£<^ o>d]^a}. 7 V^4. £ ^Hofl^ 

7l§ e}sM]fe- Htb ela^lefoi t$4. 

£ OT^] ^WItt El SEfe Q249 e^S) ^7la} o_s. ^ £ ^ -g-_o S ^ 

♦ #<H. 2-4, ^-*] 2)* if-lVcf. 

<4* #<H, ^ 3*1 1-11, 90, 95, 169, 171-175, 192-211, 213- 

226 , 228-258 , 260-262 °$*\ El SE^- Q249 2] 15 A vfls] 3 ££#0] 
*}. 

ofl-1- 3*1 1-7, 10, 175, 195, 197-202 , 204-206 , 209, 

215 , 219-224 , 230-239 , 242-254 <*}*\ El 3^ Q249 S\ 10 A Mill ^ 

^1^-8- -t<H, <H*S 3*1 1-11, 169, 171. 192-199 , 217-225 , 228-240, 

243-247 , 249 , 261-262 ^ El Q 15 A tfl^ *r 
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°)l-t l-<^. <>\^ 1-7, 10 , 219-224 ^ 230-239 °1H El flj 10 

A^?J 7># a>^2js>t|.. 

ne]JE.S, S3R, S224R, P229R, T231R, N233R, D234R 
T244Rolc]-. 

214^1^ C-*^-L269 i ^7># <8&. % 

fl^S- ^7fe y^gf^ 4)!- f-<H, 2, 3. SE^r 4 oj-nli^jj). g£ !_ 5 

S. $7H C 4 °]%3*- ^-§- $>§*M ^SflAi i?l*HH C 3. °M 

G23C 5.^ T37C 270 C 

K24C, T37C, N26C R81 C ^ ^€ 271 C 
D27C, T35C. E56C. T64C Sfe- R81 C 272 C. 

3*1 90-101 ^ 210 5| 

aJ-BJ-^sM]^ <>J*| 90-101 210 <HM 3 7H £-3. M 
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-§-°l£r Aj^joJ saj a^^o}^. 

ZL£\E.5L, 210 £ ^ #4. E210 £ W^lTm. 

E210D/C/Y. E210D 1- 7^ ^ &4. 

ofl-i- s.oj oj*] ^/gc-. E9 g s}. ^. olt ^ <^ 90-101(^^1 
*\±3. 94-101)°IM ofnl^AV^- ^ o^cj. . 

B]4*llfe 1-^, N94N/D/E 4 N94( s N94(^ 5Efe 

-§-WH SL^ -§-^ °Hi^-§- if-tt ^ 

3E$. eJJ»M|fe <g<3 90-101 oj|^ -g-^ <>MiL#o] ^ oj:jg oftij^oj ^ 
°l^°vl Sfe ^ ^ 7>l! ^ 544. ^jiS., 2 7fl^ o.^ 0 > 

4i^KD96 ^ E99) 1 7flfi1 °^(K98) <>Hi^M- 94^94)0]]*) - 

^ o>nlic^ 7Wfe ^JEH^ tfa^] ^4, ^ ^ 

^€ ^ 5U4. 

N94. N96 ^ E99 £ 2 7flfe -§-^ SEfe -g-efls] 

^ ^ N94(f^ HLfe -g-^), D (-§-^) ^ E99(^)S. ^ $14. 4fe 

ND94D/E £ D96E °14. 3=3. 3 ^.q.^. *|€-£|°M ^ ^ N94(°<M3), 

D96(f^ SE^ SEfe E99(^ £fe °<H)1- f^H^J - ojq ofl fe 

N94K/R.D96I/L/N/S/W S^r E99N/Q/K/R/H <>14. 

^ 0>n] t A>^ 0>Dl t A]-( N 94 D / E )0. S o| _g. 0 j£. ^Jo] Aj^^. 
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^ 9X1. o>"l^S)-f^ ^)^(N94K/R)o.5.Sl £o]£ 

« « mi<*& $*\. # T^Sfc^o, 40-70 % #o]^ 7W 

■& tf*g*Hi7 *m Q249R/K/H £o}£ &o)±/vi\6\£. ^ SL^MM $ 
7fl<dt ^ to. R209 3 ^ sLfc dWSt Aj. *oi, Raogp/s^s 

3 *}«-8- ^o]^ Ai^fl, mm ^ m ^ ^ ^ m m ^ xd 

^^^•S G91A «- 5^- 1- ^ oJ4. 

3* ^ W0 92/05249. WO 94/25577. ffO 95/22615. WO 97/04079 * 

W0 97/07202°f| £o] ^Tflofl ^ofl oj^o^ ojtL 

4 1 ^S] AflaJ A^^. 7 L*|v=. Ej^l £0)^ *l- 7 ]sj. ^o] Sl^^ll- £ 

T231R* N233R 

N94K+ D96L+ T231 R+ N233R+ Q249R+ 270P+ 271G+ 272L 

D96L+T231R+N233R ~ 

G91A+ E99K* T231R+ N233R* Q249R " 

(N33Q) +Q96L +T231 R +N233R +Q249R +270 PGL 

R209P+T231R+N233R ' ' 

(N33Q) +E99N +N 1Q1S +T231 R +N233R +Q249R +270 PGL 

K24C -KN33 Q) +096S +T231 R +N233R +Q249R +270 PCL 

(N33Q) +G91 A + E99K +T231 R +N233R +Q249R +270 PGL 

E1 A -HN33Q) -K591 A +E99K +T231 R +N233R +Q249R +270 PGL 

(N33Q)+G91 A+E99K+G255R+T231R+N233R+Q249R+270PGL 

(N33Q) +G91A+E99K +T231 R +N233R +T244R +Q249R +270 PGL 
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G91A +E99K +T231R +N233R +Q249R 

E87K +G91P +D96L +G225P +T231R +N233R +Q249R +N251D 

G91 A +E99K +T231R +N233R +Q249R +27QAGVF 

G91A +E99K +T189G +T231R +N233R +Q249R 

D102G +T231R +N233R +Q249R . 

T231R+N233R+Q249R+270AGVF 
R209P +T231R +N233R 

N33Q +N94K+D96L +T231R +N233R +Q249R +270PGLPFKRV 

N33Q +N94K +D96L +T231 R +N233R +Q249R 
N33Q+D96S +T231R +N233R +Q249R 

N33Q +D96S +V228I + +T231R +N233R +Q249R 

E1 A +N33Q +G91A +E99K +T231R +N233R +Q249R +270PGLPFKRV 

N33Q +S83T +E87K +G91A + E99K +7231R +N233R +Q249R +27QPGLPFKRV 

N33Q +G91 A + E99K +T231 R +N233R +Q249R +270PGLPFKRV 

T231R+N233R+270CP 
T231R +N233R +270RE 

N33Q +E99N +N101S +T231R +H233R +Q249R +270PGLPFKRV 

D62A +SB3T + G91A +E99K +T231R +N233R +Q249R 

E99N +N1 01 S +T231 R +N233R +Q249R 

R84W +G91A +E99K +T231 R +N233R +Q249R 

G91A+E99K +T231R +N233R +Q249R +270SPG 

G91A+E99K +T231R +N233R +Q249R +270WVP 

G91A+E99K +T231R +N233R +Q249R +270UASSGRGGHR 

G91A+E99K +T231R +N233R +Q249R +270VTT 

G91A +E99K +T231R +N233R +Q249R +270VLQ 

G91A+E99K +T231R +N233R +Q249R +270TST 

G91A+E99K +T231R +N233R +Q249R +270LRI 

V60G +D62E +G91A +E99K +T231R +N233R +Q249R . 

G91 A +D96W +E99K +7231 R +N233R +G263Q +L264A +I265T +G266S +T267A 
+L269N+270AGGFS 


. #<2£<>l-t 33*M £Q6\) Af-g-Sl ^^ O.^ ffQ 

92/05249 °fl 7flAl^ rfl^o]cf. ZL ^o S( T 231R^ 231 °)H T ^ R 
^ M^sflr}. PGL SEfe 270 P + 271 G + 272 L C-£3;(L269)<>I| ^E]JEL 
pgl ^ M-Ef^cJ-. 
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3*H1 4eM £^ ^7)^0.5. f^jL^. ^€4. ^ 

ejHS., -§-3 ofoltx^ Et D> c^li^Sl) ^ Y, E ^ D °lch 

R, K ^ H. R £ K ^o.ot| ^ 

G, A, V. L. I. P, F, W, S. T, M, N. Q ^ C 7l(-§-^. # 

^ oVnl^o. ^^(0]^^^ G,A,V,L,I,P,F,W ^ C> ^ 

^^(S.T.M.N.Q)^. 

£ ^s] ^o]sfl^ 5}£E}>l]3f *H£. 90 % («>W*>?fl^ 95% °]# 

Sfe 98 % °1#)3 oVbI^-av ^.<g.g. 7 }^cf. 

^-£^r Ai<g als# 3*fl GAP ^ 3.0 4 GAP 

44*) 0.1 7 r # GAP «• 4-§-sM. GCG sB^l (Program 

Manual for the Wisconsin Package, Version 8, August 1994, Genetics Computer 
Group, 575 Science Drive, Madison, Wisconsin, USA 53711) (Needleman, S. B. 
and Wunsch. C. D. . (1970), Journal of Molecular Biology. 48,443-45)5. 
GAP 4 "iH^H iingf AV-g-^o^ 33-^1 ^^8€ ^ SZ 

UNA «J3. 42., 2J*WI 

£ £ E^l-I- ^J:^^ DNA *1<1, DMA *l<l-§- t-B-^ 

tt« ^e], ^ DNA ^1 Sfe *H ^Ell- 2.%*}$= ^l^tl- 
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^ S ^-#0.5.^-61 e^lf- sj^Rr aja^ 

t'Wr "J-a-i- *fl^4. ^THH ^-7]^ ^oj] 4^ ^ 

5114. 

* «*8<* 44*i, BjsMlfe 4*11 3^#<4 ^^^<?1 W^l^l A>-g-^[ ^ 
711 *M€4. ^TMlfe ^^Hl ^ $14. 

7)^^711- #fl^^7l 3R> ^«V^o] 7 >^« WSlfe. 2/8l-§- 5^ 

*H £4^ ^ 71^1 4^3.^ *r &4. 

^7>^O.S, -=L#£r^, ii, a|^7l# olSM. «SL-^o] ^«fl^l 

*fl. ^ ^^], ^/5£^ ^#3}- afe B]-38£aj- ^n-I- 4= °lcf. 
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9-11 s\ ^#3.2.3. S=te WQ<& ^o)cf. £ g-xg^ n}£ ^3 ^ 

'^^^"iLS ^flt ^ SUM. ^efls} 43 ^MliLcf -^cfl^o. 
S 500 ifl^l 950 g/l -ir 7^ ^ &fe'3W4. 

£ 1^ efs|-7j|, 5£^ o.s. 41*1 a-S#°t ^7>^ 4^- ii^ «g£ 

3-2.3. 4*11 2^*3 0.00001 % ifl*) 2 % 2j S.± tt<%*\. «> 

^^Tllfe S^t"^ 0.00001 f 1 ^ % 1 ^ % 21 Si ^r^H, 3 
3- a>^^lfe 2:^1-51 0.001 f"§= % ifl^l 0.5 % fil 

-H. 3* c] 2:^ ■§■<*) 0.01 % 0.2 % 4 4i 

4M1 ^# oil 

^^21 4*11 Afl^fil H% 10-50,000 LU. °fl# lr<H, 100- 

1000 LU/g 4 £°1 20-5,000 LU/g ^sRr 3-4*H* 

^ t ^1^1^ -§-ofl ^s)ol v^ojioj 33 tj. 25-15,000 LU. #<H. 

300-2000 LU/1 4 ?H 100-5000 LU/1 «fl sfl^^r ^lU-g-sfl 

£i5 i«-*Hr ^°-»^r ^l^lf -r $14. 21^1 <#-8r *\]*\)<i\ 

0.001-10 mg 413 ^ 0.001-100 mg °i ^ 9X^. 

cl^r 0.5.^. , ^ el sj-afl^ W0 97/04079, W0 97/07202, W0 

97/41212, PCT/DK WO 98/08939 ^ W0 97/43375 °1| 7flAl£ 41*11 2^-§-°l| £^ 4 1 

«H:8:, £°l-8r. °<M-gr, °<HM§. ^/Sfe 
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« itt'.T #7H tfls., -a- .^oi^i^ 70-100 ^ 

1M 2f -8-°l£r TiM^^ ^ 0-30 ^ % 2} .nW£, ^-*) 80-100 % 21 -§-°]£ 
tH^^I % 0-20 % 2] HH£-§- 7}x)±= -§-°l-gr ^ BH£ Tll^*^^ 

^Mlxr M 40-70 ft -§-<>l£ ^ 30-60 ft aH£ " 4^*^41- *H*W H 

Tfl^^fe <** #<H. 1 ft tfl^l 40 %, ^*fl*|.2.3.fe 10 % 
ifl*l 40 ft, «>%*l*Wlfe 9 3 ft tfl*l °J= 20 ^ ft 4 0.1 ft 
iJW 60 ft 21 *r£°lH o.s ^7fl$4. JflS*^*^ °flrr *>7H 

7M«4. 

M ££i4M« $ n^2l £^-§-^§- if^cf. 

o}-Z} #5|lolH T^ft^fe >1 ROSO3M 21 ^-§-^ <* SE^ -SOU, <H7H^ 
R C0-C24 *l^S^2Hj t WHfr^Tflfe- do-Qo 7>*lfc 

^HSEfe ^11- 1-^. MbI ^ ^ 0 l-8r(°fll: l"^ . 4B#, e)-§-), £^ 
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3^ ^ ROWmSOaM ^ ^-g-^ <§ ^ «g2j 

#5flo]E# S^ut, <^7HW R ChtC* <£2J 7}*1^ »1*T$ 

C 10 -C24 W Sl^-MH^l. 4^-31^-711^ Cio-Czo^ SEfe ^^M^?], 

cj* 4^^711^ C 12 -C 18 M SEfe *15.^*IM°U. A SEfe S^a] 

b^o c-i hji, ^^^0.5. ^ 0.5 ^ 6, «Kra.^>!|fe 

^ 0.5 xfl*] ^ 3 °H, M H 3Efe <m# #<H. ^l-^C^ll- f-<H, 

all", ^ziull^^), SLfe «g-JS.^- ^o]^-^ ^ o^. 

4- 4 ^ <* ^ e^on^ofoi^ ^ } ^ ! ^ £ ^ 
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^ <fl«* *AHS.fc <£2j 5(1^0] m.x$ of 2 iflTil 2f 25 * 

^M^Ofe H$ 5} 1 vfl*] ^ 25 °fl!i§ 7>4^ *0 l *V 

^1^1 £fe *U, ^£3-2.3. 2}= 8 tfl*l ^ 22 

1 ifl^l ^ 25 1-^1 ofl^ ^1-01^1- 7Mfe *fl l *h 3? *a 2 *V Ws} 

33 3 15 °il ^711- Cs-Cm M sflM- ^^NHS , £ 2 10 °fl 

^1711- 7V^lfe C 8 -C 18 « <^ -iKNM B ^11 tt ^ c 10 ), S 

T^^*^ '^o)9e|At aj] 1 94) ^Sj ^ 

£ f^*!) n*2H *M 21 5 7fl2l &o)%]M. $}^5L 3 7H ^ Efl ^ 2*4^ 
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T231R+N233R. " — 

G91 A +D96W +E99K +G263Q +L264A +C65T +G266D +T267A +L269N 
»27QAGGFSW RRYRSAESVDKRATMroAELEKKI>ISYV(MaDKEYVKN NQARS 
R209P VT231 R +N233R 

N33Q +D96S +T231 R +N233R -K1249R ~ 
E99N-miQ1S»T231R»N233R*Q249R 

7 fl*Hr S^f- WW-lSU, Tergot-o-raeter™ 1.4 g/l i 4 

-§-334. # %5Ltz 6 ° dH (Ga:tlg 2:l)o)5Jji ( ^ 2?i ,g. 30 12 1 
4-S-ofl °}4*HH «hJ-^o> ^^Al^cf. #o)$)s. J=a^ 6400 * 

12800 LU/I 3. ^7>^4. o]^ ^.g. 2 7 fl^ ^jes] j^aj o. s 3«tKg£ TOM). 

^ 400 tfs| Lard/Sudan 3]^; f^itl 2/3^ w fk 20-LS ; ^ 

-5M wfk 10-LS ^i^. « *ll7i-t 413 £«:^M1 460 nnr <HH ^sif- ^ 

£4^ z]- f-^^lAi z)- ^c]^ 7 ]- zj-zj-oj tgEjjs} <g-^j ^a. (5 tfl^ 13 oj 
AR) oflA| 7 flAi^ ^fl i =aj ^aj jioi av^oj| t Al £ 

^^0.5. Jl4£ §JSi4(AR=0± 2). 
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13^21 $4)] 

a) Hwicola lanuginosa it 5 ? DSM 4109 3.-*f£l -fi-sj)^ el^fij- ^oj 
S. 90 % 7Hi; 

b) 6 >OT 21^1^ Hl^f- n|. El SEfe Q249 2) 15 A 2| 'gSNWH 3 *J- 
^ T^SJ S^ofl ^7l3| O.S ^ SEfe ^-.2.3. 4^1^^ <£o.5. 

d) *>7l^ 

i) #71 o^f? el s^S} 4)*) E210 *H -§-^ oWJe.-&* I 

ii) #7l o^tg ej3^^f|^) 3*1 90-101 °f| SR^fe 

iii) #7] o>^^ sl^W sfl^s}^ 3*|4M ## oHt^l 

^5>J1 ^/5E^ #71 2l3|-^fil 3*1 90-101 ofl Sfl^sRr <3^<>1M -§-# 

» ^ £^#1: 7}*1^ ^^l7lfe 4 D 1^ -"-il* 7H^r e]sMH #el 

CSt 1 * 2] 

^ 1 IN #71 *1££- El £^ Q249 21 10 A ^ : $°.3. 

3] 
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* 1 *J BE^ 2 *M 9X°\*\, <$7] El 2] 15 A ^fl(H>^5>7ll^ 

10 A)?l 3* ^%°-3. 
[3?* 4] 

*ll 1 ^ *]] 3 ^ ^ o]± & ^ %o]x\ f 2-4(«}^*Mfe 2)7fl^ # 

[3^5] 

*ll 1 *J- ifl*) ^14 *J f' IV Si^H, El ^ 10 A ^7l^o. 

6] 

*l] 1 ^ ifl^l afl 5 *J- f> <Hii ^ SZ«H-H . 4°]^ S3, S224, P229, 
T231. N233, D234 Sfe T244 # <£-°3. «H^„ 43*J«Wlfe R s ^ 

7] 

*fl 1 *J- « *11 6 *J * <H2n $ Sfl°M. fl^S. ^ 7 >^ 1-5 7fls| o> 
"U^ojS. n^s|fe- ^ ^8 0.3. ^ e}^)- 
8] 

1 ^ vflx] 7fl 7 ^ ^ ^ *J-ofl $1°^, ^e]c ^ 7 >^ #7]*o.3. 

T^(«]-^^-7flfe ^^^)o|-Dl^Ai.o. 5 _ ^sjj, 7V# 4^3 PGL SE^r PG 
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9] 

*1] 1-th *fl*l 4 7 % ^ <^ $ *J-oj| ojo^ ^ 7 ]^ 

C ^EjJEL ^7>4 o)^ ;g^§- ^J^ s.^o.S. «fe 

[$^•101 

*ll 1 49f f ^ 2i<H>H . #7] N94, 

D96 ^ E99 ^ *H.£ 2 7flS) 3*H*1 ^ £^ ^-^^ 7}-*l^ o>n] t 

111 

4 1 *d- ifl^l *)1 10 ^ <Hii ^ ^of| &<>H, ^1^. G91A, N94D/E/K/R, 
D96E/I/L/N/S/W. E99N/Q/K/R/H. N101S, R209P/S 3Lfe Q249R/K/H 1- S^fe ^-fr 
sffe 2)4*1. 
12] 

1 *J" t-H^I ^] 11 %>- # <^ cf-s- ^]H£] 

a) G91G/A/S/T + N94(^ £->S) + D96D/E/C/Y + E99E/D/C/Y, 

b) G91G/A/S/T + N94(f^ S^r + D96D/E/C/Y + E99N + N101S, 

c) G91G/A/S/T + N94R/K/H + D96D/E/C/Y + E99E/D/C/Y. 

d) G91G/A/S/T + N94(f^ 5£fe ^) + D96(f^ SEfe °<H) + E99E/D/C/Y, 

«-*— i 

e) G91G/A/S/T + N94(-§^ SE^ -§-^) + D96D/E/C/Y + E99(f^ ^ 
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^ o]}=. ^-141- i^H, <£?»q o_s, Q24R/K/H ^/S^ K98X <H ^€ $4: ^ 
13] 

1 ^ *fl*l *)] 11 ^ & °\± & 5a°W. tj-g- ^lBSj 

a) E99R/K/H + Q24R/K/H, 

b) N94R/K/H + Q24R/K/H, 

c) D96(f"S SEfe °<H) + Q249R/K/H <H^= s^t <S^3.$.3. 
R209(f^ SEfe 3-§- s^jo S ^ ^4^) 

[^^14] 

^IS^HM ^ 31 1 4 *\) 13 ^ ^ iWfe 

15] 

*» 14 *<H ox<>]A\ t ^fl^M^fe. %■ Tflgfrg;**! 70 % °|#°] o£o S 
[^^16] 

*)] 14 *J-°fl &<>M, Tfl^^^ll^ ^ 40-70 §^ %SJ <£o.3. 

-§-°]£r flSS'SaH S 30-60 % °\ $.05. B]o] £. i^^, e} . 

^Ml^r *l] 8 ^ JE^r a|| 9 *J-s] ^ o.^ ^ 

17] 

3] 14 ^ ifl^l *ll 16 # &<>H. 10-40 % 41 3%^. 
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Hl^SMIfe 40-70 % ^1- £#*H, u}^^>7ll^ 0.5-5g/I S #°1M -g-«fl€ 
•41 pH 9-11 -§- 7}X)±: ^ 4^1 2:^1". 

1 3^ 181 

4 1 * »fl*l *fl 13 ^ ^ «HH $ ^ 21441- 3* ^±3. 

^DNA^<1. 
13?* 19] 

4 18 DNA ^t^r tf-fr^fc 3i* *Rr *|B]. 

20] 

4 18 DNA ^1 SE^ 19 ^ if-SRr 3^- ^8°. 5. 

I3t^ 21] 

7|o)^ 4 20 ^ ^^^^ ^ ^^1- 
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z]3Lty*{] Hwicolalanuginosa B)4*l|)fe- -§-«!?°lH 

£°fl ^ 7 >1- c1 i^8flo>o]- sj-jL/g:^ 90-101 * 210 #7]3 ±s. 

el 4*1, elieWI £ 0 1*)1, 2/8 # 
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